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In Wtoi. 

Mit Taf. X, 

Eriophyes hibisci, nov. sp. 

Her Korper ist zylindrisrh, seltcn schwarh splndel bcini 

Wcibchen durchschnittlich fiinfmal so lan^F als breil, dcr Kopfbnisl- 
schild drcieckig-, am Vordcrrand abjTcnindct. Die Scileiiriinder ilessel 
ben sind aiis<.;ebo‘,^en iind l:)cdcckcn die 1 liifbi^Iieder der lieiiie 

luir unvollkomnien. Die Schild/eiehnun^^ ist selir einfneh iind dent- 
li(di ; sie besteht aiis drei Tdiii'^'^sbiiicii im Mittclfeld, vun weleheii 
die niittlere in der Mcdiane des Schildcs vom Ilintcrrand /nni \ order- 
rand verlauft, wdhrend die beiden seilliehen stark naeb vorn konver- 
j:;iercn und liber deni Ilinterrand winkli'^^ iiaeli inneii abbiej^Tn. In 
den Scitenfcldcrn des Srhildes bemerkt man ^ewtihiilidi /.wei kiir 
zerc Bo^enlinien, die lan^^s des Seitenrandes hin/iehen ; die iinssere 
derselben ist lanj^cr als die inncrc iind "cwdhniich an ihreiii liintcren 
Elide winklig nacli einwarts ^ebo^^en. Die I loc ker der Riu kenlmrsten 
sind gross, halbkngelig nnd ziemlich weit von einaiider eii( fernt am 
Ilinterrand des Scbildes, oline jedcjch ilin z.u iilierragen. Die Riieken- 
borsten sind wenig langer als der Schild, /.art nnd narli liintcn 
gerichtet. 

Der Riissel ist klcin, srhwaeh gckriimmt, sehnig naeb vorii gc- 
richtet und an der Basis vom \"orderrand des Srhildes bedcckt. 

Die Beine sind niassig laiig und schwarh, die bcidcn Ehidglieder 
(Tarsalglieder) von fast gleicher Liinge. Die Krallen sind srhwau'h 
gebogen, die des zweiten Beinpaares ehvas liingcr als die flcs ersten. 

Das Sternum ist an scinem liintcren Ende nirht gegabell und 
reiclit bis zu den nmeren ICpmiercnwinkeln. Die Brustliorstcn des 
ersten Paares sind etwas vor dem vordcren .Sternalende, die des /.wcilen 
Paarcs wcit sor den inneren T'.pimercnwinkcln zu bcidcn Sciten des 
Slernums ungefalir in der Mitle dcssclben inscriert. 

[JouRN. Econ. Biol , 1906, vol. i, No. 4.] 
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Das Abdomen ist zylindrisch und l:>e^innt erst im Ictztcn Drittcl 
seiner Lan<^m sidi zu vcrjiinj^mn, um in einen kleinen, jedoch dentlichcn 
S('bwan/.la|)])cn zu cndi;^^en. Man zahlt an dcr Riirkenscile Go-(,j 
Rinoc; sic sind 1111 allj^Tincincn schmal und gleichmassij^ feiu 
punkticrl, wcrden aber das Ilintcrcndc allinalilich, weiin aiK h 

luibcdculcnfl, hrcitcr und verliercn aiif der Dorsalscite die Punklierniiy. 
s<j (lass unj^cfahr 20 vor don S( hwanzlapjicn ^'clc^^ne Riiigc an ihro- 
Riirkenscile j^dalt sind. Auf der Venlralseite des Abdomens sind die 
Rin^m wenij^ schmalcr und ihrc Punklierun^ ist feiner und di(’bter. 
Die Scitenborsten sind ctwas hinter dem I^pig'yninm inscriert, schr zarl 
und fast so lan^' wic die Paurhhorsten des dritten Paares. Die 
liaurliborstcn des ersten Paares sind am kin^slcn, ctwa i?,-mal su 
l<in^^ wic dcr Seldid, am Jfnde sehr zart. Auffalicnd kiirz sind die 
Horsten des zweiten Paares ; sic haben ctwa die Liingc dcr (jcnital- 
borslcn und sind aulfallend weit \on einander entfernt. Sie stehen 
von don Iknirhborsten des /weilen Paares annalienid eiicns(.)\\eit ab wic 
dicsc von den Scitenborsten. Die Baurhborslcn des dritten Paare> 
erreirhen die Liin^c des .Seliildcs und sind kriitliL;, Auf der Riiekcn- 
scitc des Srhwanzla]ij)ens sind die j^'cissclformi^^'cn Srliwanzborslen und 
dic kiir/en, sliflarli^en \ebcni)i irstcn inscncrt ; die ersteren licsit/cn 
schr bie^samc, zarlc Ibidcn und erreirhen kaum ein Drittcil dcr 
Kur| jcrliin^e. 

Das li.pii4'\'niuin be;^'! uninittelliar hinter den iinsscren ls|)imcren- 
wmkcln am Anfan^' des Abdomens. Ks isl (i.oiS mm, Iireit, fiaeli, 
bcrkcnfdrmi^^ ; die De('kklappc ist kin^s^cstreift. Die Genitalborstcri 
sind iiudi seitenstandi^' nnd kur/. 

Das l'..piandnum 1st 0.01 (> mm. breit, flarhbn^-enfurnuf^e 

Dic milllcrc La-n^c des Wknlirhcns lictrii^'t n, 18 mm., dic mittlcre 
Ihcite o.(i3() mm.; die iinttlere 1-itn^c des i\Iiinn{'hens 0.1^ mm., die 
mittlcrc Prcilc nim. 

h.ra) f'h yrs /’ihisci cr/cu;2t auf den Hlattern von JJ}hiscns rosii 
siuciisis, L. Ausstuljnin;;'eii dcr Plaltspreite mu'h oben, scUener luuh 
nnten. Im cinfndislcn I'alle sind dicscllien seiehtc \>rtiefun^^cn ; 
indem sirh jedoch dicsclhcn vcrticfcii, cnl^te'hcn beutelfoninoc, ul:er 
die Hiatt llarhc hcr\ ortrclendc Aussai kunj^en, die nieht selten an ihrer 
Ikisis schwacli eing'cschnurl sind. Diesc Gallen halicn einen Ouerdurrli- 
messer' \on 1.5-5 dariiber unri eine wechselnde Gestalt; 

^ewohnlich sind sie rundlirh, knopftbrimg, oben ab^^eflacht oder etwas 
verlieft. Aber auch lan^dichc, bisweilen in der Liingsachse stark 
i^mkrummle Formcn werden nicht selten ano-ctroffen. Hire Obcrflachc 
ist unbehaart, fern oermizcU : ihre I'arbe liisst sirh nach dem konser- 
vicrlcn Material mit Si('herhcit nicht bcstinmien, jedeiifalls cUirfte sie 
vuii der Parbun^ des Rlatles nit lit auffalicnd verschieden sein. Die 
Gallen koinmen sowohl auf dcr Hlattfkiche ais aueh am Rand des 



NALF.PA ; UBER ZWEI NEUE ERIOPIIVIDEN’ VOX DFN FIDSC!I11X>!-.I,X. I 40 

Blattcs entweder cinzclii oder zii Gnippen vcrcini-t vor, wtIcIio dann 
/.ii j^rosscn, unre^^eliiiassi^'en Madsen imt hockeri-'or Olx'rllaoho /a>aiu 
incnfliefsen. Die Gallenhuhle ist lici der j^ennj^a'reii An/.alil \nn 
Gallen eia einfarher, mit ilaarcn au^L,^ekle)(leter llohlrami, der nul 
eincr weiten Offnun<; nacli ausson niiindel : in dor Melir/ahl der 
Fiille entspringen von der Inncnwand zahlreirlie /apfen uml leisteii 
furinige Exkrcszciizeii, die vielfaoli mil cinaiider vorsihmel/en nnd 
lint cinzelligen, sj)it/.cn. farhlosen ilaaren kckloidet sind, llanli->’ 
fallen diese W'ucherungrn den gan/en Gallcarainn aus and la.^sen mir 
cnge, unregclinassige llohlranine and (Dinge /wisehen sidi trei, wek he 
mit Haaren ausgekleidet sind nnd \un Million liewaihnl werden. Bei 
stark infizierten Pflan/eiiiiKii\ iducn tivtcii solehe W’nrheningen aiu ii 
aaf dem Stengel, den Blattsticlen, ja selhst aaf den Blatlnerviai aaf, 
wo sie als kugelige nder warz.enfurinigc Gallen erselicmen. (lie toils 
einzoln, toils in Reilien odcr za Gra]ipcn \er('ni)gl aiiftrelen; in 
Ictztercin I'alle vcrschniel/cn sie moist zn an f< irnda hen Masson and 
dcformieren nicht selten gan/e IMlaii/oiiteile dUattslioIo, Xeheiihlattor''. 
Sie sind sehr konsistent, an der Olierllarhe liohaarl nnd vnii zalilrou lion 
lau' ken. unrcgelmiissigcn Ilohlraimien nnd G.ingon darnhselz!. in 
welchen die Million Icben. 

\k)n den ('eeidien dor inalvcnartigen Pllaii/en sind lusher die 
Triebsjnlzcndeformalion, Kransehing mid Rolliing der Hlatlraiidor von 
MtfhiH (iltrih T.. (Fraiicnfeld, and .l/n/rv^ /;/nAa7/(7/a, L. iGoi^en- 

lieyner, IQ02), and die mit IM'incum aasgekleidetrn Hlailansghljniiigeii 
von Gossyp’nnu hdrhtjfli'iisr, L. (Ballon, Kjog'. niitersiaht wonlmi. 
(ainoslrini antcrsm lito das ('oeidium von n/< r /. L. nnd he/eirh 

note als l/rhebcr desselben cine none Art, die or Vl(yloptii\ uupvdi' 
nannte (Cancslrini, Sopra due nuo\c speno di Bli\’t. .|, in; Atli dt‘l 
R. 1 st. \ oneto, iSpi, a, p') ; s]):iter zog ( anestrini dioso Art oin, mdom 
or sie fiir idenlisdi mit der von ihni aaf (jcnuiiinii sitiiyniiiniii: gofini 
dcncn Spczies FJiyioftns ycrduli. Can., orkkirte fCanostrini, Prospotto 
dell. Acarofaana ital. 5, j), tiy])- b'b hattc iiorh niriit Goh'gon 

heil, die Richtigkcit diescr Angabe zu priifen, liin abor mil Rurksicht 
aaf die Xatnr dor W irtspflanz.en der Mcnning, dass hior oni iriinm 
vorliegt. Writ wahrseheinlioiier ist os, dass dc'r aid Mdivi\ 
diced, L., lebende liriophves, Ii. pyinno prociiis, Xal. ist, den )(!i aid 
Mdhd moschaid, L,, fand (Xalepa, Xcnc Gallm., at, I'orlsotz., in: 
Anzeiger d. kais. Akad. Wien, p. 17;. Das (icridium von 

Los.sypium barbadiiuc, L., wurde bishcr luir aid knltiviorten Pllaiiz.mi 
licobachtet und im J. 1903 auf Montserrat (spater an<li anf St. Lnoia 
und St Kill’s) gefuiideii. Ballou war der erste, dcrdasselbe untersm hte 
und nachwies, dass es von eincm Phytoptus sp. verursaclit wird (Ballou, 
Insects attacking Cotton in the West Indies, in: W. Ind. Bull, 1903, 
V. 3, p. 282). Ballou teilt in seiner interessanten Arbeit mil, dass Herr 
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Banks diesen Pkytoptus als eine neue Spezies bezeichnet und als 
Hr to phyes gassypii" beschreiben will (l.c. p. 282), Da wej^en der 
nahen Verwandtschaft der Wirtspflanzen und der Ahnlichkeit der 
Cecidien die Moglichkeit nicht auszuschliessen war, dass die Gallen 
von (soasyptum und Hib'ncus von derselben Gallmilbenart erzeiij;^! 
werden, war ich in Ermanglung einer Diagnose von “ lir'mphyes gos- 
sypiV gezwungen, mir durch cigcnc Anschaiiung Kenntnis von dersel- 
ben zu verschaffen. Dies wurde mir durch die Freundlichkeit Sir 
Daniel Morris’ cnndglicht, welcher mir gut konserviertes Gallenmaterial 
von Gossypium senden Hess. Durch den unmittelbaren Vergleich 
bcider C'ccidozocn konnte ich unschwer fcststcllcn, dass sie in wesent- 
lichen Merkmalen voneinander abweichen. H. hibhci unterscheidcl 
sich narnlich von der auf der Baumwollc lebenden Art hauptsachlich 
durch die abweichende Schildzeichnung, durch die auffallend kurzen 
Bauchborsten des zweiten Paares, durch den Besitz von Nebenborsten 
und endlich durch den Mangel der Punktierung auf der Dorsalseite 
des Schwanzabschnittes. Die Frage, ob Eriophyes hih'tsci auf Gos- 
^yp:um iibergehen und Gallen erzeugen kann, lasst sich mil Sicherheil 
nicht beantworten ; meines Wussens wurden bisher weder Infektions- 
versuche gemacht, noch sind Gallen von £. hibisci auf Go^syphnu 
bekannt. 

Die ersle Kenntnis von den -Gallen erhielt ich durch Herrn 

\V. F. Collinge, der so freundlich war, mir einige init diesen Gallen 
l)csctzte Blatter zu senden. Die Fntersuchung derselben konnte ich 
jedoch erst abschliessen, als mir das reichliche. wold konservicrlc 
Material zur Verfugung stand, welches Herr C. H. Knowles in der 
l.bngcburig von Suva (Fiji) sammelte und mir bereitwilligst iiberlicss. 
Xach der Mitteilung der Herrn Dr. K. Rechinger, Assislenten a. kais. 

I lof museum in Wien, welcher die Freundlichkeit hattc, die einge- 
sendeten Hibiscus -Blatter zu untersuchen, stammen dieselben von 
Hibiscus rosa sinensis, L. 

Als Einmieter in den Hihiscus-G alien faiid ich vereinzelte Exeni- 
plarc eines f.riophyiden aus der Gattung Oxyplemites, der von den 
bekannten europaischen Arten auffallend durch die Stellung der 
Schildborsten am Vorderrand des Schildes abweicht. Da ich bis jetzt 
erst zwei w'eibliche Exemplarc untersuchen konnte, ist es mir noch 
nicht rndglich, eine vollstandige Beschreibung clieser neuen Art zu 
geben. Die wichtigsten Merkmale derselben sind : 

Oxypleurites bisetus, nov, sp. 

Kdrper gedrungen, ventralwarts abgeflacht, hinter clem Schilde am 
breitesten. Schild gross, fast rcchteckig, die Hiiflglieder und den 
Russel vollstiindig bedeckend ; Vorderrand mit zahnartigem Vor- 
sprung fiber dem Russel. Schildborsten kurz, am Vorderrand des 
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Schildes inseriert imd nach vorn j^jerichlot. Heine kur/, krafti^-. die 
(ies ersten Paares starker. Erstes Tarsal^riied uno-cfahr do]i]K*lt so 
laiigwie das zweite. Kralle gckndpft. Abdomen sirh von den llintor- 
ceken des Schildes in geradcr Linie nnrii hinlon verjun^end, clwa 
/Aveimal so lang wie der Schild. i-io, Riiekenhan)rin<,r breit. seitluii 
zahnarti}^ vorspringend ; 4-5 vor dem Schwan/lappen ^^ele^cne Rim^Y- 
vollstandi^ und schmal. Ventralscite ahpTflacht. breit i^efureht, ^lalt 
Die Bauchborsten des ersten iind des zweitcn Paares srheinen /u fohlen, 
Schwaiizlappen sehr kleiii. Schwan/.borslen solir kiir/. Nebonborslen 
fehlen. Epi^ynium ^ross, hnlbku}^clii,o TJinj^c des Weibscheiis 0.15 
mm., Breite 0.075 

Vereinzelt in den Gallen von Jir'iophycs hihisci aiif /fihisius ra.o/ 

sifit'fish, L. 


ERKLARUNG DER TAldCE X. 

Zur Arbeit von Professor N ale pa. 

Pig. \ .—Eriophycs hihisci^ n.sp. 2 . Dorsalseite. x 450. 

Fig. 1 . — „ ,, ,, ,, Ventralseitt;. 

I'}a. — Blatt von Hibiscus rosa sinensis, L., niit Gallen ven E}iophys hbiui, 

n.sp. Nat. Gr. 



A NEW CABBAG£*EAT1NG LARVA- 

PSYLLIODES CHRYSOCEPHALA (LINN^ 

By 

GEORGE H. carpenter, B.Sc., M.R.I.A., 

Professor of Zoology in the Royal College of Sdeeice, Dublin. 

With Plate XI and Text Figure. 

Early in May of this year my friend and pupil, Brother Adolphus 
Ryan, handed me sonic )’(nm^ cabbage plants from Limerick which 
were droopinj:^ without any visiiilc cause. Examination soon showed 
that there was a small circular hole, throu^^h which an insect had gained 
entranc'e (Ei^c i, A), situated in the stem just ficneath ihesurfac'e of the 
<^round, and that the central tissue of the iindcr^roiinrl stem and rocjt 
harl been eaten away (Eij^c l, B). In two or three of the plants the destruc 
live insect was still at work, and was easily rccoj:(ni/cfl as the larva of 
some Ghrysomelid beetle of the I la It ic me i^ron\). On providing one of 
the larvae witli a little uauild, I had the pleasure of seeinf:^ it quickly 
burrow into the earth, and three weeks later it had dcveloiied into the 
well-known and coiniiion beellc PsyUioeics cJirysocc pJiala (Linn.), (hi 
siflinL^ the soil, I found that the inipal sla^m had been passed in an 
oval earthen cell about three inches below the surface. 

The beetle is well known to all collec tors of the Coleoplera, and 
is commonly taken by sweepinp^ various cruciferous plants, hut so far 
as I am aware it has never been considered of any economic: import 
ance. The j^enus {Psylliodcs), to whic'h it bclonj^s, is distinguished 
from -the genus of the ‘'Turni|> Idies” -and most other 

IhdPichuie by the presence of ten antennal segments only (instead 
of eleven) and by the projection of the hind shin into a prominent 
process reaching some distance beyond the insertion of the foot. Two 
species- of Psylliodcs arc well known for their depredations m the 
imaginal stage. These are the “Hop blca-Bcctlc, P . <iiienuaid (Koch), 
and the "Potato Elea-Beetle," P. aifinis (Payk). P. chrysocefhala is 
sufficiently described in systematic works on the Coleoptera.^ It is 

iSee W. \V. Fowler. The Colecjptera of the British Islands, vol, iv, p. 390, pi. 141, 
figs 4-6. 

[JouRN. Econ. Biol., 1906, vol, i, No, 4,] 
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about 4 311111. in length, u!=.uall\’ of an uni form metal I ir green eoloiir, 
the front of the head, the three basal segments of the feelers, the thighs 
t(f the fore and intennediate legs and the shins of all the legs being 



Fig. I— a. Cabbage plant injured by larva of thyyaxcf-hjhi, 

bhuuing hole ihrougli which newly hatchcrl larva enters the 
plant. It. Cabbage plant spin open to siiow centra! cavity 
and decaying (issue dne to the prtsenct; of the /b;>//ir)(/r? larva. 

yellowish. There is, howexer, ronsideiMble variaiioii in llic (olonr of 
llie species i sexcral al'>crraln.fns ]i;i\f! received special ti<nnes, <ind in 
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the specimen bred on the present occasion the head is almost enlirelv 
dark. 

As I am not aware that the larva of any species of Psylliodes hn< 
ever been carefully described, and on account of the interest that 
attaches to any insect that asserts its economic importance, I have 
thou^^hl it desirable to take advantage of the opportunity of making 
the present slight contribution to our knowledge of the life-history of 
the Chrysomclidac. 

Description of the L.\rva. 

The fully-grown larva of Psylliodes chry%ocephala is 8 mm. m 
length and narrowly sub-cylindrical in form (PI. XI, fig. l). Excepting 
for the head, the pronolal shield, and the ninth abdominal terguin, the 
cuticle is soft and white. The three pairs of short thoracic legs ami 
the “anal proleg” are present, as is usual in larvae of this section of 
the Chrysomclidac. 

[{cad. -Tho. form of the head and the arrangement of its bristles 
may be gathered from figs. 2, 4, and 5. Except in the gular region 
the hcad-ca})sule is strong and well rhitini^ed. It is light orange in 
colour, with dark chest nut -brown streaks arranged somewhat obliqucl\- 
(Ihg. 5). As usual, the neighbourhood of the sutures is pale. There 
IS a darkly pigmented patch on each side behind the feeler, but ik^ 
ocelli can lie distinguished ; apparently the sense of sight has liccn 
lost in correlation with the burrowing habit of the larva. 

The feeler is excessive!)' reduced (big, 3), consisting only of a 
sliort and wide basal segment and a sub conical terminal segment. 
No trace of sensory structures can be seen on the latter, but the basal 
segment Ircars a sliort curved spine externally, and a prominent blunt 
spine with two smaller ones posteriorly. 

The labriim (Fig. IC)) is light yellow in colour, with longitudinal 
ridges and furrows on the distal part of its dorsal surface, on which 
four jiromincnt bristles arc situated. Its free edge is beset with four 
jiairs of stout and a number of slender bristles, and a collection of 
tooth-like projections. 

The mandible (Fig. iFj is strong, with three prominent apical 
teeth, and a large globular cond)'le for articulation with the head 
capsule. 

The hrst maxilla (Fig. 12) is of the shape usual in larvae of this 
family, the palp being feebly chilini^.ed and im])crfcclly segmented, 
while the galea and the lacinia arc not distinct from one another. The 
extremity of the lacinia carries several blunt, stout spines, and along 
the ridge which aigicars to represent the inner edge of the galea there 
are four long flexible bristles. The outer edge of the galea is strongly 
chitinized. 
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The second pair of maxillae are intimately fused to form the 
labium (Fig. 13), which consists of a hroadl}' truncated triangular 
basal part, strangl\' chitinized externally, but white and membranous 
centrally, and carrying the feebly chitini/cd palps, each witli a broad 
basal and a slender terminal segment. 

Thoriix. —'Y\\q pronotum is firm and coriaceous in texture, pale 
in colour, and of somewhat wrinkled surface, witli four series of dark 
impressed punctures arranged lengthwise (I'hg. lY On the mesothorax 
and the metathorax there is a conspicuous darkish granular lateral 
patch carrying three strong bristles, and a smaller (ku’so latcral patch 
with one bristle. Tlie thoracic spiracles arc situated veniro laterally 
between the bases of the front and intermediate legs (Fig. i\ 

The legs (Figs, 1, S) arc short .ind stout, showing only three 
distinct segments. A small sub triangular, stronglv chitini/ed thorac ic 
sclorite overhangs the base of each leg. and the proximal segment oi 
the leg is strengthened h\’ a broad, arched, chitiiii/.ed region, beset with 
a series of strong bristles. There is a similar but narrow sclerilc at 
the base of the second segment. The terminal segment c arries a strong 
claw, from the base of which projects a hang setiform process, while 
internall)^ to the claw is situated a hirgc, wrinkled bi.uldcr- lil-cc tunica 
(Fig, 9). It is impossible not to Ix" stnu'k with the similarity of this 
arrangement to what is found in the foot oi a (hhlcnibolan ol the genus 
Sjnuiihurus. 

Ab(Io)iini.—^\\Q first eight ahrlommal segments are <ill cIcjscIv 
alike (Figs, i, 6, y). The circular sjuraclc is situated laterally ; ventral 
to it is a dark, granular patch with two luistlcs on either side, a smaller, 
similar pate'h witli one bristle, and dorso-antcriorally to it anollu'r 
small patch with one bristle. Three transverse rows of simple bristles 
2, 2, 4 are to be seen on tlie rlnrsal region of cacli ol these segments. 

The ninth abdominal segment (Figs, 1. (>) has the icrgum well 
chitinized. with straight lateral and rounded hinder margins, the central 
region being somewhat dcjircsserl and marked by longitudinal series 
of dark, impressed punctures. It is raised into two ]>romment liookcd 
spines which point uj^wards and inwards. 

B I GNOMIC Notes. 

The ajuiearanre of the injured jilants lc<ivc no donbl tiuit the 
female beetle must lay her eggs on the underground part of the stem, 
tiiat the young larva immediately burrows througli into the interior, 
and then feeds in the central tissue ol stern and tap-root until fully 
grown. The pupal stage lasts about three weeks, and is passed in 
an earthen ceil just beneath the surface. As most of the 
are (or are believed to be) leaf-feeders, both in the larval and imaginal 

w 
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sla;4cs, this habit is of interest apart from its economic importance, 
A I.ir,;e proportion of the field under observation had been dama^^cd 
by the larvae ; benre this method of feeding had been adopted b\- a 
larj:je number <jf iiKii\idual insects. Brother Rvan has informed me 
since the summer that while the younger plants attacked by the larvae 
succnmlxid, those that were strong and well -grown recovered. 

It is impossible that this insect should have often injured cah- 
hages or other (ruriferous crop jdants in this wa\’ before. If so, the 
attention of the naturalist must have been called to the occurrence 
Brobably the usual food of the larvae luis been the stems and rocjts 
rif f ruciferous wild plants. The appearance of this and other insects 
willi comparative suddenness in the part of economic jiests suggests 
that we ran sec in such cases a new method of feeding adopted hy 
many individuals of a species at the same time. And, most cnriously, 
the change of habit may sometimes be obseiued iu different localities. 
It will lie interesting to learn if tlie larvae of this beetle have been 
detected elsewhere as destructive to cultivated plants. 


EXPLANATION OF PLA'D*: XI. 

Illustrating IVofessor Carpenter’s paper on Psylltodfs fhy\sccepha}a. ■ 


Fig. I.— -Larva of P^yiliodis chrysoccphala. 

Lateral view, x 10. 

Fig. 2. 

Mead, ventral view. X 40. 

Fig. 3- 

Right feeler, ventral view, x 300 

Fig. 4. 

I lead, dorsal view, x 40. 

Fig. 5- 

Head, lateral view, x 40, 

Fig. 6. 

Hinder abdominal segments, 
dorsid view, x 20. 

Fig. 7. 

Fourth abdominal segment, 
lateral view, x 20. 

Fig. 8, 

Left hind leg. X 60. 

Fig. 9. 

Hind foot, showing claw and 
tunica, x 500. 

Fig. 10. ,, „ ,, 

Labium, ventral view, x 200. 

Fig. II. ,, ,, ,, 

Left mandible, x 200. 

Fig. 12.- 

ICghl maxilla, x 200. 

Fig. ! 3 ' 

Labium, x 200. 
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DN THE LIFE-HISTORY OF STOMOXYS CALCITRANS, LINN. 

Bv 

R. NE\\ STEAD, A.L.S., F.E.S., ^cc., 

l.Ciiuyer in Economic Entomck'^x ami l\iiiWh<l. L:\\ 

The School of Tvofical MtEciuc, Ehc Enivti^Hy^ lion foci. 

With Blate XII. 

[T is, I believe, over Oo years since Roiuhe disecivered (he l.uvae nf 
.SVawe.rrv cnlcii/tins in vcarin stable inanunc Since ibal lime no 
adfhtional infcirmalion on the lial)!tsof tins insect has atiparcnlly been 
^iven ; and the ch:iraclcri;,tH's of tlic earlier sta-es .ind aEo die n eta 
morjihnscs ha\ e remained jiiau ticall)’ unknown. It was resolved I here 
fore to ; - 

1. I ra('e out the li fc-histrjry and metamorphoses b\- leariiiL; the 

insect from I he e^y( ; and 

2. d'o find the natural lialhtat for the e^o-s, l.ir\ae and pupae, 
d'he first was accoin])hshed with ('omiiaratnel)- little trouble; but the 
fnidin<^^ of the natural liabitat for the earlier sta.^Ch of this insect proved 
no li^dit task, and in\ol\cd a considerable amount of time and diligent 
searchmo- In the end, however, I succeeded in solving these problems; 
and it is ho[)ed that these notes will not onlv prove of interest, but 
also of some |)rartical value to those students whu are eni^aped in the 
study nf insects in connection with the transmission cd’ disease by 
blood sucking flies. 

During' the month of August an uniaanilting search vois made 
for the larvae and pujiae of this insect m the faeces ol nearly 
:dl the domesticated animals, both in the farm vards and the iields, 
hut without suc'cess ; manure hc<ips both old and recent were also 
searched, but. none were discox er<ihle. A number of females were then 
captured and ])laced in a large cage well supplied with light ami air, 
and fresh faeces of the horse, sheep, and rabbit. A small percentage 
af the insects laid their eggs under these conditifjiis; but tlie eggs were 
invariably remc)vcd to receptacles winch were more convenient for the 
^tudy of the metamorphosis. It was found tlial two important eOn- 
ditions wore necessary for the development of the larvae, vi/., an ahncjst 

fJouRN. Econ. Biol,, 190C, vx>I. i, No, 4.] 
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complete absence of light and an abundance of moisture. Such con- 
ditions as these could only obtain in a state of nature in large faeces 
in shady or damp situations, or in heaps of manure. 

Towards the end of September the earlier stages of this insect 
were found under natural conditions, and the facts relating to them 
are given under the heading of additional held notes. 

II.AHITAT. — Farm-)'ards and stables are evidently the favourite 
haunts of this fly ; it occurs also in the fields, parks, and oiicn woods, 
especially where cattle are grazing, but is much less numerous in such 
places, it is evidently also by no means unconimon in some of our 
large towns, and numbers were seen at rest on the shop-fronts in the 
main streets of both Liverpool and Chester. It is fond of resting on 
surfaces fully exposed to the sun, such as doors, gates, and rails, and 
to a less extent also on stone and brick walls. Painted surfaces are 
also attractive to it, and the greatest number seen congregated 
together were disporting themselves on the sunny side of a red- 
pamted iron lank at the old Chuttcau de Goumont, Waterloo, 
Pelgium. They are very active ; but their flight is quite inaudible 
at a short distance, the noise produced being very feeble. When 
disturbed they frequently return to the same sjiot, but more 
especially so in favourite resting qilaces. At night they retire to some 
sheltered spot, and numbers may he found at rest on the beams 
and rafters in ojien sheds in farm-yards, where they remain, almost 
inert, till the morning sun tempts them out again. They will also 
occasionally enter stables in the day lime, and lhe\' were seen to enter 
such places through a narrow opening or a crack in the door. 

They frequently clean their wings when in captivity, and this is 
accomplished with great ]irecision, the hind legs being used for this 
}nirpose. The under surface of the wings are first combed, then tlie 
upper, the legs are then rubbed together, and the process is again 
repeated in exactly the same order. 

Position whkn at RiTST.—Thc front part of tlic l.)od\' is oficn 
slightly raised, but not invariably so ; and the wings, which in\ ariably 
touch at their bases, are widely divergent and carried in a liorizonlal 
position, lying practically in the same plane as the abdomen. 

Ratio of Sexes. — D uring the heat of the day the males pre- 
ponderated A but towards evening the sexes occurred in about equal 
numbers; the raptured females, were, however, nearly all freshly 
emerged ones, and a large proportion of the eggs which they laid in 
captivity proved infertile. 

^Tbe ratio was about 3 males to i female. 
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Food ok the Adult.— D uring a period of 14 days a eareiiil wateli 
was kept on both cattle and horses in various 1‘anu-yards wliere the Hies 
were common, but no flies were seen either tti ali^lit upon the anini.ils 
or to suck blood from them ; at tlic same time several e\ain])les id 
both males and females were captured which were fnll\- etiL;ori;ed with 
blood. Moreover, a freshly emerged male readih’ sucked blood Iroin 
the writer’s own hand. There is, however, no lai k id authentic e\idem'e 
■IS to the blood-sucking^ habits of this ih’ which need not be repeated 
in this communication. 

Two specimens were seen to settle on fresh cow dun_4, and appar- 
entlv feed upon the moisture on it, passing llie extendeii proboscis 
rapidly over the surface; such habits were app<nently exceptional or 
rarely seen in a stale of nature; but in ra|)tivit\' llicy readily led on 
the frcsli faeces of the horse and sheep, mure especially so mi the latter. 
A female wvas also seen to drive its proboscis into the thorax ol a 
dead companion and apjiarcnth- suck np the juices i.d its butly. 1 liree 
specimens fed upon some sn^ar and water, and some also sm ked up 
the moisture from a decayed and fetid potato. 

yioVEMENTlS OF THE PROltOSCl S - -d'he base of the prolioscis is lie 
queiitly depressed so that the palpi Ixcoiiie liilly exiioscd, but tin- tip 
of the labium remains jiracticalh' in the saiuc posilimi, or is \('ry slij^hth' 
elevated. The elbowed ]oint 111 front of the palpi is very flexible, and 
can be instantly inllated so that the entire proboscis <-aii be comiiletely 
slraij^drtened, and either extended liori/untall\' or depressed vertically. 
The label la can also be ; - - 

1. Straightened, taking- the same plane as the labium jirojier. '1 Ins 

is the normal resting- position. 

2. Curved upwards and outwards, with a quit k alleriiali* moxemrnt 

to citlier the ri^ht or left, or rejicatcdl}' and rapid!}’ curved 
to one side only. As the labclla curve »qm.uds (he antaior 
portion of the labium also j^ixcs a distinct lateral twist, so 
that the dorsal ^o'oovc is presented laterally. 

3. The teeth of the labclla can Ije curverl outwards and ventral 

wards, giving- them a bilobcd appearance ; the tcetli also 
ap]iarently move rapidl}’ baikwards and iorwards, and a 
clear fluid was seen to pass down the tube when the inset i 
was slightly pinched between the firigers. 

In sucking blood from the writer’s hand the uisciT sat high up.oii 
its legs, but the anterior pair were rnut h elbowed, and all the joints 
of the tarsi generally rested Ujxm the skin of the host. I he wliok. 
of the proboscis was straightened and held vertically, and the anterior 
third was driven into the flesh.' During tlie jirocess, which lasted allo- 

ui^Thick skinned animals lh« proboscis would in all probability be doveu in still furiher. 
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aether for a period of 15 minutes, the proboscis was constantly, but 
somewhat slowly, moved up and down, and also with an orrasional 
semi-rotary movement, reminding one somewhat of the action of a 
quarryman s hand drill. This action was continued until the fi\’ had 
])umped its body full of blood. The initial pain was trifling compared 
with that of a mosquito; but there were two subsequent pricks winch 
were quite as irritating as the first. A small drop of blood was left 
over the puncture, and when this was washed away a small roseala 
was revealed ; but there was no subsequent irritation or soreness of 
any kind, A clear fluid was passed from the anus four times during 
the process, and on several occasions subsequently, and judging from 
the size of the abdomen the food was ra|)idly assimilated. This IT; 
died 12 hours after feeding. 

Dlir.ATION of Life —In captivity they lued for several days ; but 
they were siqiplied with abundance ot Ireshair and some moist faeces. 
Ihc females died cither immediatel)' or shortly after laying their eggs. 

Ego FAVIXG, -W hen the female is about to lay its eggs the (j\i 
positor becomes fully extended, and nearl)- equals tlie length of the 
abdomen proper, 1 he eggs arc [lassed rapidlx’ down the ovijvjsitnr 
at intervals of a few seconds,' and were iisuall\’ laid in an irregular 
heap. In some instames the female was seen to separate the eggs Iw 
carefully passing lier proboscis between them, and then drag them away 
or scatter them with her legs. In cases where the eggs were laid during 
extremis the female generally died on the spot, and made no atleiiqit 
to scatter them. (. cunts were made of seven batches, the maximum 
being ;i, the mmiimim 48; the actual counts were 48, 48, 54, 57, 50. 
(>2, 71. Ihc incubation period, at an average temperature of 72 
in the da)' and 6 ^" b. at night, was two to three days. 

Time of Appear.AXCE, They are especially al^iindant during 
vVugust and September ; but gradually diminish m numbers during tlic 
early part of October ; and few examples are seen after a spell of c old 
wet weather. 

The IlGG. -Coriaceous ; white at first, but changing to creamv 
white. 1 hose which were laid on foeces, fully exposed to the sun, 
had the exposed portions tinged with pinkish-brown, but this colour 
eventually disappeared. I'orm \ery elongate, shaped somewhat like 
a banana, being curved on one side and almost straight on the other ; 
the straight side with a broad deep groo\e wliich widens at the anterior 
end giving it a spatuloid form. Surface with faint polygonal 


5’30 seconds. 
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reticulations. The larva effects its escape by splitting* the ]>nu(l end 
of the gTOOve. leaving it slightly raised ^seo Fig. 4b and ;4>p;uvntly 
intact on the opposite side. 

Length, I in in. 

The Larva.— Colour, crcnmy-whitc to pale ochreoiis. Ivanslncent, 
'^liining and almost glassdike ; suh cutaneous nionlh parts hhuL ; the 
convoluted alimentary tract when filled with {ood gives the posterior 
half a blackish or greenish-black colour; trache.d tubes forming lw.> 
>uhniedian white lines and delicate lateral luanrhes. l\-stcrior shg 
mata black; ihorai'ic stigmata ochreous. Ibinn haig, lajauiiig to a 
jKtint in front, widely rounded postenorlv. Segmentat 1011 not verv 
pronounced. Epidermis without hairs. Head with two large divcrgenl 
mammiform processes, at the extremity of winch are the minute 
retraclrile antennae, apparent])- of fiiur sub ecpial segments. 'I’lie 
mouth armature consists of foe distinct parts; a stronglv falcate iiook 
in front, which articulates with a broad, (hick and somewhat recl.mgii 
lar hypostomal scleritc ; immediatel)’ below the great hook is a small 
dentate srlerite ; the hypostomal sclerite articulates with two large 
I)i furcated cephalopliar\urgcal si'lerites, ami 111 fnmt of the upiier anus 
of these plates is a small jierforated st'lerite. In a freshlv prepared 
specimen both the retrai tor and extensor muscles to thesr s( lei itos can 
he distinctly traced. Ventral surface of the last sevim segimuits fur 
nished with rai.scd bands of ladile tubercles. Posterior stigmata two 
in number, circular ; thora('i(' stigmata placerl sub lateralb- oii t lit' third 
segment, each consisting of ap])arenth' (Ee lircular onfnes, thesi' arc 
connected posteriori)- with a large liilater.d air sai wlm h e.xteiids along 
the fourth segment. 

Length of adult, ii mm. 

Young larvae are much more transparent and gbiss like, and the 
large anterior mouth-hook is not devclo[>ed, a blunter jiroci'ss taking 
its ]dacc. 

Habits of the Larvae. — The)’ move rapidly along a smooth snr 
face, pulling themselves along chief])' b)- means of the large mouth 
Kook; and proceed jiractically in a straight line, moving the head 
rajiidly but irregularly from side to side or up and down. 'I'here is, 
however, no regular alternate movement of the head during jirogres- 
sion as in some muscid larvae. Their progress thr(.iugh the burrows 
in their food is iiukIi more raimi than on a sniocith surfai'e, and when 
disturbed they disapiDear with extractrdinary rapiditv . 'I'he birval sl.ige 
lasted, under favourable conditions, from i.] to 2 \ days ; /v/Z Me tfbsffitr 
of excessive moisture and tlic admission of a lilllc light material])’ 
retarded their development, which then extended over a pcriofl of Irom 
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31 to ;8 clays.* The hirvnc exposed to such conditions produced nmrh 
smaller pupae and correspondingly small imagines. 

Method of PlT’.atiox, — This is completed in about two hours 
At first the larva rapidly shortens itself, chiefly by contracting the 
anterior segments, and becomes barrel-shaped. At this period it is of 
a creaiijy-white colour, and the month parts of the larva are still visible 
through the soft integument. The colour rapidly changes to bright 
ochreous, and in the space of two hours or e\en less, the integument 
hardens and the piiparium assumes its normal colour. In cases where 
soil was placed below the faeces the larvae generally burrowed into 
the former to a depth of about half an inch, but a few also pupated 
in the dryer portions of the dung. Where no soil was provided the 
larvae generally impaled at the bottom of the breeding cage. 

The PUPARiUM or Pm^a. — C iflour bright terra-cotta red, changing 
to (hirk chestnut-brown a few days before the emergence of the fly. 
borm barrel-shaped, slightly narrowed in front, broadly rounded 
liehiiid. Eleven segments only are visible, the anterior one bearing 
the minute bilateral tlioranc stigmata of the larva ; posterior segment 
with two large disc like stigmata; all the segments fine with trans 
verse strife, the strim, under the microscope, producing a slight 
irndcsrence ; dorsally the articulations have a double scries of 
minute pajiillae, one series licing more minute than the other; 
the posterior segment has also a median longitudinal series which 
terminates between the stigmata ; ventrally the papillae are replaced 
liy a regular series of fine ridges, forming a distinct and relatively 
broad liand ; the last segment also bears a somewhat hinular or 
angular-shaped patch of more or less rounded papillae. This stage 
lasted from 9 to 1 3 days. 

Length, 5 to 5.50 mm. 

The larvae fed on comparatively dry faeces produced much smaller 
]uipae — •3.50-4 mm. 

DfA’ki.ORMENT of the NA'AIPH.— a few days before the emergence 
of the insect the cuticle of the puparium darkens and eventually splits 
anteriorly along the lateral and median lines and also trans- 
versely along the fourth segment ; the section falls away, and the fly 
escapes. Prior to this the nymph undergoes its final eedysis. 
pushing its effete skin off backwards into the posterior end of the 
puparium. On its emergence it appears as a small dark-grey fly, wulh 
thick rudimentary wings of a dull leaden colour and a deep notch 
in the mid costa, below which are strong convoluted folds. The head 

^ A ftjw Specimens still remain in the breeding C9ge, and may possibly pass the winter 
in this stage 
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is much larger and wider than the thorax, and the aluloincn is attemi- 
ated. Its subsequent development may be conveniently divided into 
the following stages: — 

1. An extremely active period, which lasts for approximately hall' 

an hour. During this iieriod the insei't devotes nearly tlie 
whole of its attention to the escape from its environment. 
If placed in a glass tube with a barrier of hnise ci.ttun 
wool in it, the tl}' immediately eiuleavnurs ti- effect a 
passage through it, and tins u accomplishes witl! mar 
vellous rapidity, making headway hy conslanl!\- inflating 
the frontal sac, at the same time pnslung itself fnrwanl 
with the legs. When lilier.ned. a great deal of lime 
is devoted to combing out the hairs on the arista of the 
antennae, this being accomplislierl in the following wav : 
the head is turned cither to the right or left, as desired, and 
the frontal sac is then inflated on that side farthest from the 
thorax: this process lifts tlic antennae into a ))rominent 
position, and the long hairs of the arista are tlien rai)i(llv and 
carefully lomlied out with the under surface <if the anterior 
tibiae. The frontal sac also receives <i sliare of .altenlion. 
and so also docs the abtloincn, and occasionalh’ the nidi 
mentary wings. This stage is rcmarkalile, in that nature so 
provides that, under normal conditions, the msoi t in.iv siu c ess 
fully cscajDe from its larval habitat liefore the wings di'velop, 
and so impede its progress nr render its escape nnpossiblic 

2. In this stage the frontal sac is usuidl\- ('ontraclod, and the head 

present.s a more normal condition ; llie fly also Ik'coiik's qiiies 
cent, and remains as a rule in a fixed attitude, witli the logs 
well displa\’ed, and the head extended forwards, so that tlu* 
narrow neck is stretched to its fullest extent. Air is tlien 
pumped inlo llie body liv re])catcd and allernati' contractions 
and extensions of the abdomen. The body increases in si/<‘, 
and the integument becomes fx/rrjnriy pnllui hi coioKr. At 
this stage the wings are apparently filled with air, whii h passes 
rapidly along the coslal region, then across to tlie Innd 
margin, and finally the ti]) unfolds, sometimes aided ]>y the 
use of the hind legs. The first jKirtion of this stage some 
limes occiijnes over twenty ininules ; but tlie wings devidop 
as a rule in about three minutes. 

3 . Fly still remains more or less {]nicsrenl, but gives some attention 

to cleaning itself, and w limi the integnnient am’ llie wings are 
sufficiently hardened the prolio.sns is raised from tlie ventral 
to its normal horizontal jiosition, when this is acconqilished 
the insect takes flight. 


X 



164 nrvvstkad: the life-history of stomoxys calcitrans, linn. 

Dcfaccation takes place shortly after the iiT)aj.jo is perfected ; liic 
faeces hciiij^ milk-like in substance and colour. 

SuiiM.ARV OF Life Cycle. 

Ltni'de fed on moist sheeps' ditU'p^. 
hf^\qs pro at red from (iiptiie females. 


.\ VC rage day temperature 

- 7 jn'. 

Average night temperature 

- C'CF. 

Month - _ . . 

- August. 

Ova -[nnihation pcriotl 

3 

Larval stage _ _ . . 

- 14-21 

Pupal stage _ _ _ _ 

- 9 -13 

Complete cycle - - _ . 

-5 '“37 


Summary of Life Cmi.i:. 

la'otl alloiued to pitrily dry and S(>me liyht admittetl. 

Tern pero.'nres an<l month as aboie. 

Ova -l!i('ul)ation period - - - 2 3 da\'s. 

Larval sla^^c - - - - - 31- -/ 8 „ 

Pup<il sla|^e ap])r()\iinatcly as alxjvc, 

C'om])leto cyile - - - - - -1- 

Some larvae of tins brood iiia\' hx'bernalc through the winter. 


Addi'honal 1m eld Xotf.s, 

W hile this ]uipcr was ^.^oin^^ through the ])rcss 1 rontinued ni}’ search 
for the larvae at various places within a few miles radius of Chester, 
and on 21st SeptcnilxT ni)’ efforts were at last rewarded by findin;^ 
the insect in all staj:^es of its inctainorphosis. The habitat was on the 
outside <d a cucumber lied, at Rossetl, Idintsliire. Here lioth males 
and females were disjiortin^" themselves on the cucumber frame and 
also on S(unc niattiiujt used lor c(oeriii'4' the i^lass. My attention was 
first o'iven to an c.xaminatiMn of the stable manure formiiy^ the hot 
bed, lull this w«is quite unproductive, as T \cnlured to think that it 
would be, owin^ to the rather dry nature of tlie outer walls. Hut 1 \ inej 
alon^^side the cucumber bed was a heap of g-rass-mowin^s which had 
arnimiilatcd durin" the season. The uiTpermost layer had only recenlK' 
been deposited, and this was (]uite hot(q(r to 98'^ K,). below this the j^^rass 
was quite rotten and sodden with moisture, bait rej^istered a tempera 
ture of 70 ’ F. In was in tins laver that 1 bnincl the hist lot of larvae. 
They were chiefly full-fed, and some of them pupated during the next 
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two or throe da\'S. Cont 1 11111 iiij;' my scareli liirther I aUn loiiiui niiuihors 
of larvae and jiiijiae, in the still older and quite eold deposits, some ol 
them were only a few inehes helow the siiri'aee. <>i1ums were deeper 
down; they sometimes oeenrred smqiy, in tilher eases se\eiMl were 
found toj^clluT, some were mature, olheis i^nly partly devj'Ioped. On 
distiirbin^r the newer ileposils the\' iialiirallx- yave off ilie strong- smell 
in^- fumes ('liar.ietcrislie of healed :yrass. and this prodneed .1 result 
whieh I had neither hoped for nor ant iei paled, A female Stomoxys 
was seen to alij^hl on the hot aiul frcshl\' di>lnrl)ed j^r.iss and to qiiu kly 
disappear amoiuq the interstues, there she remained lor a imnuU' or 
so and then ilew <iway. 1 he ora-s was eaiadulle (‘\amined, and 
amonj^st it, at a depth of nearl\- three inehes. were found .i nuinher of 
her eo-^s, A re^ailar suec'cssion of femah^v llien followed, and vi'ry 
soon three of them were cnqaqed m hn iny their e^yps in a small aie.i 
which eoultl ha\e been (overed with a erown pieei* ; llu' tirst eonier 
bciiy^- luat in the least disliirlied lp\' a tamipanion niiuiniL;’ lompli'lele 
over her liodw In all eases the abdomen w.is depnssed, and pnished 
into the material as tar as po^sll)h^ and in two mstaiiees the \\iii;^s 
were ])arll\- extended, in ordf'r, apparently, to lire a firmer siip]iort. 
One female rcimuued in the same spot tor five iinmiles, and tlum 
changed her position to another a few mehes awaw A seeonil female 
was ornipied for twelve inimites in hi \ ino her but sIii' did n<it 

elianoe her jinsition dninno the time. Ail three lemales llew a\\a\‘ 
immediately afterwards, and did not seem in an\’ w.iv weakmird by 
the process. I'or how lono lhe\’ sur\ i\e 111 a state o{ millin' it is impos 
siblc to sa\', but some females that were eaiipiit iimiu'diah'ly alt('r 
eog-la)]no' died on the lomili or lillli sinaecdina; da\s. .Some females 
which were caught in oj.iss lulies as the',' aliphterl on tlu‘;qr.iss hiid their 
co'jj^s immediately afterwards, and ihcsc also smwivi'd until the loiirlh 
and fifth days. 

Reference has already been made to ihi' almost noiseless llij^lit 
of these Hies when (lis|i(irtino themselves over and about tii('ir la\'otirile 
haunts during the heat of llie (.la\ . Ihit 1 lomid that whi'ii the lemales 
were nej^otiatin^^ the habitat jnxwious to layiiip;' their e.r^qs the noise 
was distinctly audible, and rcsciiibted tiie ( hanu terislu hum produced 
by other imiscids. 

The day 011 whu h the foreormii*' obs('r\ at ions were made was a 
dcli^ditfull)' iari^dit and sunn\' one, and the luair irom ^ to 3 .]5 in tlu; 
afternoon ; later, when the sun liad lost its power, the Hies disapiusired, 
in their usual way, to find some sheltered sjjuI in which to pass the 
ni^ht. 

The which were iirotaircd on this occasion were kept at a 

temperature varying between O4 ' aii l 67'MA : under tlmse conditions 
the larvae did not begin to haU h until the eighth du}\ thus llic iiH.uba- 
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tion period was greatly prolonged ; had they been left in the warm 
grass, where the temperature near the surface was /0° F., they would 
in all probability have hatched, as they did in the summer months, on 
the second or third day. 

Whether the larvae of these autumn broods will pupate before 
the winter is at j:>resent impossible to say, but judging from the high 
temperature of the habitat, which will certainly be maintained for a 
fortnight at least, it is reasonable to assume that they will do so, and 
we shall jirobably find that tlie winter is passed chiefly in the pupal 
stage. Any material disturbance of the habitat in question would 
result in complete loss of the artificial heat and a sudden check to the 
devclojnncnl of the lar\ ae. In such a case the larvae would probably 
hybernate through the winter and pupate in the following spring or 
early summer. I'ortunately this is not likely to obtain in this instance, 
as the owner has very kindly given inc undisturbed possession of the 
whole of the material, so that it will, it is hoped, be possible to con- 
tinue the observations through the winter and Sjiring, though little of 
economic importance can now be added to the habits of the insect in 
this country. 


KXt^LAXATIOX OK KLATE XU. 

Illustrating Mr. Xewstead’s paper on “The Life-history of Sfonioxys 
ciilcitnins, Linn,’’ 

h'ig. I. — Eggs twice natural size. 

i^hg. 2. — View of tlie curved side of the egg. x 65. 

Fig* 3.— Egg in semi -profile showing the deep spalulatc groove. 

X T):;. 

Eig. 4. — Empty egg as seen in profile, with the semi-detached capsule 
at the anterior end. x 65. 

Fig. 5.- -Dorsal view of larva showing the Intestinal tract and course 
of the main tracheae, x 7. 

Fig. b. — Three terminal segments of the larva, in profile, with 
the internal mouth armature: tnj, antenna; ni, muscles; ps, perforated 
sclerite ; mdy mandible or great hook; hypostomal sclerite; cs, 
cephalo-pharynge^d sclerites ; ventral tooth, x 60. 

I'ig. 6 a, — C liitinised mouth armature dissected out. Reference 
letters as in the preceding fig. x 60. 

Fig. 7, Three terminal segments of larva, dorsal ; cst, compound 
thoracic stignien ; trachea forming internal air .sac. Other reference 
letters as in fig. 6. x 60. 

Fig. 8. — Puparium or pupa, x 7. 
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— \h;Ti;Ki\AHV. 

LoiipingAll and Braxy Committee. Report of the Departmental Com- 
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Aetiology, Pathology, and Morbid Anatomy and other matters 
connected with the Diseases of Sheep, known as Loiiping-ill and 
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I 29 figs. London: W^yman and Sons, Ltd., i9ofj. Price 3^(1., 4s., 
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The Committee appointed in December, 1901, consisted of Professor 
D. J. Hamilton, Dr. ^^cCall, and Mr. K. ( 1 . W’helcr, with Mr. R. B. 
Grcij^ as Secretary, and subsequently Messrs. J. M. VMung and A. H. 
Berry to assist. 

The Report is a mine of invaluable information, and once again 
(•mpliasises what can be doru; when the work is placed in the riglit hand.s. 
:\ foreigner would naturally suppose that, with our numerous Stale-aided 
agricultural colleges, .sheep disea, s(;s had received careful and tliorough 
attention, and that we had little to learn respecting such. \\’erc these 
inslitution.s agricultural colleges in a proper sense, they would long ha^■e 
possc.s.scd fu I ly-i’q nipped hactc'riolng'iral ]al>oratorics niann(?d by competent 
staffs, and such a report as that before us would probably have never 
been written. As it is our so-called agrieiiltural colleges are, with a few 
notable exceptions, badly equipped and staffed boys’ schools, ill-deserving 
of State or County Council support, and quite incapable of carrying out 
such work as this. 

All inleresled in the diseases o\ slieep iia\'e long conlendcal tliat iherc’ 
are many due to bacteria whidi are litfh^ understood; we are, therefore, 
{jleased to note that this excellent Committee preface their account b\^ 
stating “ that the side issues which have croj^ped up show how )illl<‘ the 
diseases to which the .sheep is liable are uudersiond — lujw niuch, in lai't, 
they are misunder.stood and u h.at necaessitv there is for a mor(‘ extended 
and reliable knowhalge of their nature and causes, I'Tom a pathological 
point of view they are a perfect mine of wealth, are fraught with scientific 
problems of the highe.^t interest and importance, and are most suggestive 
of wliat may turn out to be a riew light on the pathology of many of the 
contagious and Infecllous dise<ises of man and the lower animals.” 

Space does not permit of our entering; into tlic; detail.s of this valuable 
and voluminous report; we would, however, point out that Part I. is the 
“ Ceneral Report,” Ikirt IT, ” Details of In^■cstigation, ” and Part IIT, 
” Summary of .Sugg-estions. ” 

It is a splendid piece of work, ably carried out, and reflects the 
greato.st credit upon all concerned in its producllon, 

W, E. C. 

Cave, T. W. — Veterinary Notes, Diseases of Sheep. Journ, S.-E. Agric. 
Coll., W'ye, No. 15, 1906, pp, 241-250, 4 fig's. 
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Fantham, H. B. — riroplasma ruuris, Fant., from the Blood of the White 
Rat, with Remarks on the Genus PiropJasma. Quart. J. Micro. 
Sci., igo6, pp. 493-516, pit, 28. { 
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Goodpasture, C. 0. — Rujini t of thu \\ ork against Suahirs of Slua p am! 
Cattle in 1904. Ibid., pp. 4 4 7-.) 60. 

Mohler, J. R., and Washburn, H. J. I'oni-rnl of Slutp. I’.S. Dfj)!. ol 
A^rlc., ,21st Ann. Rpt. Bur. of .\n, (ml us., 1905 |ii)ooj, pp. 1 17-147, 
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] — CoMMi.ia I \i . 

Duerden, J. R. -Bar.s In Ostrich l-'calhcrs, .\gric. journ., n)0() (May), 
pp. 1-16, [ pit. 

Professor Duerden has given in this preliminary arliide a vei-y 
valuable and suggest i\{“ acc'ount ol the bailing in ostrich le.athcrs, which 
is causing" an aniuial loss to C'ape C'olonv of at least ^/.J40,ooo. 

He shows that very little is known relati\a“ to this maltormation and 
its cause, and rleserihcs in some detail its ai'lnal nalnne lie suggests 
that th<‘ ('aiisi' is an imperleet supply ol nutritive lualeiial during the 
various stages of dev (‘lojunent , lliat is, w hile the leather is lonning; as 
a result fewer feather cells are ])rodu<'ed, ami tin- parts do not separate 
normallv. .V lowering ol comhlliai may he due to iinjrerleel Ict'ding, 
internal or external parasites, or something ol a more eonstitullonal 
nature. Barring of this kind has been found lo he pnwalent in birds 
which are known toliave b('en starved, and has hren ])roduced i'X(n‘rlment- 
ally by alternate starving and feeding. 

Iiicldenlally lie discusses malformations in other r-jjidennal stiuclures 
---the enamel of teeth, hair and wool, ami horns . and shows tliat they 
are fundamentally of the sam.e nalnrc. 

It is suggested that the birds should be well nourislual, and kepi as 
free from parasites as possilde. Careful selection should also be given 
to selection in breeding. Barring may be ])ecoming eonstitulional and 
hereditary in certain birds; at any rate, it is certain that some will be 
more resistant than others. 

Roberts, John. — Imports and h.xports of .Vniimds and Animal Products, 
C.S. Dept, of Agrie,, 21 si Ann. Rpt, Bur. of An. Indus., 1905 
[1906], pp. 4^9-512. 

Thomas, J. L.— Hybridization Ivxperinunts with the Ceylon jungle howl. 
Spolia Zeylanica, 190b, vol. iv, pp. 19-28. 
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